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AND ALLIED SUBJECTS... 


...a new lexlt by LOUIS GERSHENFELD, B.Sc., Ph.M., D.Sc. 


NEW, authoritative and comprehensive work, 


A 


health sciences 


covering the fields of bacteriology and the 
The author's previous work, “Bac- 
teriology and Sanitary Science”’ has been thoroughly 
rewritten and the text matter has been reorganized 
and expanded to include the many important ad- 
vances made during recent years and to take in other 
closely related subjects. It will be found to be a 
valuable text, not only for the student, but for all 
those seeking background material in the history 
and practice of the health sciences. 

Data is presented accurately with a simplicity of 
style and in understandable language. It is a well- 
planned book, timely and fully up-to-date; it in- 
cludes latest advances in the study ot bacteria, 
rickettsiae, viruses, and subjects pertaining to them. 

Sterilization, disinfection, fumigation, ultraviolet 
irradiation and disinfectants as well as practical 
procedures employed for the sterilization of mate- 
rial are thoroughly discussed and presented in a de- 
tailed consideration. Chemotherapeutic and anti- 
biotic agents, bacteriotherapy and phagotherapy 
and the preparation of ampuls and other sterile 
medicaments are presented in expanded chapters. 


With the war 
jects, sections have been included on 
other 


There is new material on 


focussing attention on allied sub 
protozoa, 
metazoa, insects and arthropods, insect 
control and insecticides 
biological products, biological tests and immunity, 
and several chapters on applied bacteriology with 
detailed techniques as used in the examination of 
materials 

A complete and comprehensive index makes this 
book a very useful and convenient reference work 

Of particular value to the student, bacteriologist, 
pharmacist, biologist, physician, veterinarian, en- 


tomologist, and sanitary engineer 


585 pages, 634 x 934, well illustrated, $6.00 
MACK PUBLISHING COMPANY AS4 


Easton, Pa. Date 


Please send me copies of Gershenfeld’s 


new Bacteriology and Allied Subjects at $6.00 
Enclosed find Money Orde Check Send C.0.D 
Name 

Address 

City State 
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Camphor from Camphor Basil {Ocimum kilimandscharicum Guerke}* 


By M. S. Lowman and J. W. 


INTRODUCTION 


Camphor occurs in nature in the essential 
ils of many plants but all commercial sup- 
lies of natural camphor come from the 
amphor tree, Cimnamomum camphora (L 
. Nees et Ebe rimaier Lau us cam phora a. 
ipan has long been the sole supply of this 
mportant product, obtained by distillation 
f the wood and leaves of this tree. The in- 
security ol comple te dep ndence on a single 
foreign source was recognized many years 
io before the production of synthetic 
camphor became a commercial possibility. 
About 1905 the Bureau of Plant Industry 
began a study of the possibilities of growing 
the camphor tree in the southern 
where trees previously introduced as orna 
mental shade trees had been found to grow 
luxuriantly. The results of this investiga 
tion led to commercial plantings by two 
concerns in this country who were interested 
in a domestic of supply. About 
fifteen years later when these plantings had 
ibout reached the stage of production the 
project was abandoned because of the high 
costs involved and the competition from 
synthetic camphor which was beginning to 
replace the natural product. At present 
ur principal commercial supply is synthetic 


states 


source 


\ f 44, from the Bureau of Plant In 
istry, So and Agricultural Engineering, Agricultural Re- 
earch Administrat { Department of Agriculture 
Beltsville, Md 


camphor manufactured from pinene ob- 
tained from the oil of American turpentine. 

Che fact that camphor occurs as such in 
nature in varying amounts in many plants 
has not been lost sight of in the search for 
other’ practical sources of this important 
product. It is obvious that a herbaceous 
plant that gives a high yield of “natural” 
camphor and that can be grown in one sea- 
son as a farm crop would have certain ad- 
vantages over the camphor tree which re- 
quires several years to come into production 
or even synthetic camphor which is also 
dependent on plant products requiring a 
long time for growth. For this reason an 
Ocimum species, the volatile oil of which 
has been found to contain a high percentage 
of camphor, has attracted much attention. 
Considerable experimental work has been 
done on the culture of this plant in eastern 
Africa, Russia, and to a less extent in the 
United States. The name Ocimum canum 
L.) Sims has long been erroneously asso- 
ciated with the camphor-yielding basil, and 
the various oils reported to have been dis- 
tilled from this species by different investi- 
gators show a wide variation in chemical 
composition as indicated in Table I. More 
recently, however, Russian botanists have 
found that plants being grown in Russia 
for the production of camphor which have 
been incorrectly called O. canum more 
nearly resemble O. menthaefolium Hochst., 
but a definite identification was not made. 
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. . : : ° ‘ 14 
Previous to the Russian findings a basil ak ohol possibly terpineol) 1°7, methyl cinnamate same 
grown in Africa which yielded considerable 2" methyl allo-cmmamate 55", esters of aliphatic} omm 
. “7° acids in the C. to Cs groups 0.5%), /-sesquiterpe . 
camphor was described as O. kilimand <A? 2 acetates A, aed toe 48 pene) plants 
scharicum Guerke. The plant under in In 1925 8 \. Chiris reported on three additional —- 
vestigation was identical with the original samples of O. canum oils. Two from the Comorg vad th 
description of ©, Eilimendscheticnn Islands w poe 2 54 to 56%; and 78%. rodent 
_ : respectively, of methyl cinnamat the others from! ‘..; 
It 1s interesting to note that the several ae thers from) design: 


: a : ; 2 Bambari (Congo) distilled from young plat 
species and varieties of Ocimum produce oils tained 29.26% of methyl 


possessing a variety of odors and flavors, 30% of linalool 


its cor ride 
pn. Vilar) 
that t 


cinnamate and 25° 


. : . ear age , | sponde 
some of which are used as flavoring and hoger h and Nave ¥)» Peace reported that] more c 
. oan ° . us of ¢ nun roduced tn Mayott nv A, , 
scenting agents. The oil of the common °°‘ eee Oe » Kenya, An-| definit 
OEE iy > | pang . ; jouan (Comore Island and at Antibes Alpea-| from 1 
sweet basil (CU), a S1 tcum ~-) is used in the Maritimes, Francs contained d-camphor but no} to be 
flavoring and perfuming industry because methyl cinnamate, while oils reported to have been! other ¢ 
of its pleasant spicy odor and taste. Oils distilled from the same species in the Comoro Islands, | the acc 
6 : . . Madagasc: and I bang hi ‘ contal . re 
produced from other species resemble in ry 2 agers angi-Chari all contained con. gt vari 


. iderable methyl cinnamate but no camphor The A . 
‘ r > Poo . rE : - fhuence 
odor and flavor the oils of cinnamon, cloves, ource of production also affected the thymol and} and th 


lemon, and thyme because of certain domin eugenol content of oils from O. gratissimum 


° . phor Cc 
ating chemical constituents common to both. In an anonymous report in 7) 








1e Bulletin of In 
per Institute (10), in 1934, the following charae THE 
REVIEW OF THE LITERATURI ee ee ee SO . 
Lill. (O nu? are given p. gr. at 15.5° ¢ 
According to reports by various investigator 9181; angle of rotation at at)” ¢ 3.09 index, This 
the chemical composition of oils supposedly distilled ©! Telraction at 20" ©. 1.45¢8; acid vy tlue 124; Africa 
from Ocimum canum varies greatly This wide ildehydes and ketone by bisulfite) 71°) by vol-| tained 
variation in chemical constituents may be due to ©" ildehyde as citral (by hydroxylamine) 62.3 ountr 
the fact that the investigators were working with by wi a and ph ol Dy absorption with | Sims i 
different species assumed to be the same rather tha KOH) 8 ind solubility in 4 alcohol | in 22) of whi 
to the fact that they were grown under different vol. with opalescent rect id 
conditions. Errors in botanical identificatior D. P. Snegirev in 1956, reporting on the] consid 
of the plants distilled are almost certain to hav composition of the oils of O num hybrids grown} that a 
been made in view of the confusion in the taxonomy experi tally in U.S. 5. R., states that camphor} canum 
of this genus vas the pr ipal constituent rho en (12) in} in the 
Charabot (1), in 1903, described an oil said to 1938 comments on a report of the experimental cul 6), 
have been distilled from O. canum, which contained ture in East Africa of O num which was at first] kilima 
a large proportion of d-camphor Again in 19027 called O. amer nd \ forty-acre plat ting had} wild st 
2) he reported that a volatile oil distill fron been made and it was found that a first crop could} oil ha: 
plants originating in British East Africa deposite: ve cut for distillati ix months after planting the} from 
35°, d-camphor on cooling and that t! nl portio eed al every thi months thereafter A yield} origin< 
still contained considerabl amphor rhe plant ol to U.S OU uning 60°, to SO°, cam-} definit 
was identified as O. canum by G. Blanqu nd J x was obtained from the fresh herb, or about 400) scharic 
Maheu, who provided a detailed description with pounds of camphor-oil mixture per acre he oil Alt! 
drawings. Later Blanque and Maheu (3) gave a ifter removal of the camphor, wa rid to resemble} scharic 
more complete description of the same plant fro oil of eucalyptu Experiments conducted in Florida} its nat 
which Charabot distilled the oil containing camphor in 1937, by the same investigator, proved that this) Farm, 
Its geographical distribution was outlined and the plant will yield camphor when grown in this country.! plant 
botanical relationship to other species discussed Again in 1942, Thor n (13) further reports on} ently | 
In 1908 Schimmel and Co. (4) reported on an oi experu its conducted in Minnesota, Florida, south-| places 
from Basilicum canum (O num) which wa vestern Michigan, and in Alabama where good yields} plant ; 
found to contain considerable d-camphor with of oils with high camphor content were obtained.| chara 
chemical and physical constants agreeing with rhe purified camphor was found to meet the U.S. P Gen 
those of commercial natural camphor. However, 'equirements for natural camphor | just al 
in 1913 Roure-Bertrand Fils (5) reported that an Knishevetskaya (14), in 193 1940, reported! bush \ 
oil distilled from a plant from East Africa, identified that the oils distilled from 8 obtained by} minat 
by E. G. Camus as O. canum, was heavier than water the hybridization of F, O in 0. 49 x Ocimum) || to: 
and that on cooling it deposited a ma of larg num contained borneol, which not present in lant | 
needle-like crystals, which on recrystallizing from the oils distilled from either of the parents; 17.7 are la 
60% alcohol were identified as methyl cinnamat« of methyl chavicol which was present to the extent Ste: 
The fresh herb contained 0.65% oil, 87° of which of 65° in the oil of the F,; Octmum sp. No. 49 and, gular 
was methyl cinnamaté A. Chiris (6), in 1924, re 18.2% of camphor present in the oil from the par-| with 
ports on three samples of oils [wo of them were ent O. canum to the extent of 65°, to 70% mixed 
supposed to have been distilled from O. canum, one Reporting on new Indian essential oils, S. Dutt ward 
of which came from the Comoro Islands and th 15), in 1940, describes an oil known as “‘mamri oil”| their | 
other from Bambari (Central Africa rhe first listilled from the leave ind tender stems of @.| Spicu 
contained 54.19%; and the second 78.44 of methyl num, as containing 60.0' citral and 10.9% of Lea 
cinnamate. The third sample of oil obtained fron linalool in addition to other constituents named but M the 
Anjouan in the Comoro Islands, distilled from. an no camphor or methyl cinnamate was present descri 
unidentified species of the Labiatae unlike O. canum, An anonymous report in the Bulletin of the Im, “™ le 
contained approximately 60°, of d-camphor per Institute (16) in 1941 described an oil obtained ‘ng, 
In the same year Glichitch (7) published a com in the Egyptian Sudan by steam distillation of th 
plete chemical analysis of one of the oils examined = dried leaves of O. kilimandscharicun A yield of 5' Cre 
by A. Chiris. The results indicate the following of oil was obtained which contained about 77°) of &| Soils a 
approximate composition Eucalyptol 1°), free camphor rhe residual oil resembled “light” cam} plant ; 


l-linalool 25%, estragol 2°,, geraniol 0.5°), other phor oil or spike lave r oil 
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SCIENTIFIC EDITION 


In a report on the biochemistry of camphor basil 
rsarev (17), in 1942, states that camphor occurs in 
commercial quantities in three different kinds of 
plants grown in the Soviet Union, namely, the 
camphor laurel (Cimnamomum camphora), astrachan 
trtemi aritima var. astrachantica 
He states that the camphor 
the beginning been wrongly 
designated O. canun Recently V. N. Voroshilov 
Vilar) and Prof. B. A. Fedchenko (Bin) suggested 
that this plant in their opinion more nearly corre 
Hochst rhe lack of 
more complete herbarium mat rial prevented a mor‘ 
jefinite determination. A study of the oil distilled 
from this plant showed the principal constituent 
to be d-camphor about 65°, together with twelve 
ther compound l Experiments concerning 
the accumulation of oil in different parts of the plant 
at various stages ol growth were described in 
fuence of size and of leaves on the plant 
and the effect of light and drying on the oil and cam 


discussed 


” rilin 


wormwood 
and the camphor basil 
producing basil has from 


sponded to O. menthaefolium 


nahice 


} 
ri¢ 


locat 10n 


nhor content were 


THE BOTANICAL DESCRIPTION OF THI 
CAMPHOR BASIL PLANT! 

This pec ol aasil is native to Kenya, East 
\frica. After it was discovered that the plant cor 
4ined camphor, was distributed to various other 
wntries and gt inder the name Ocimun nu? 
Sims in error. O num is an annual plant, the 
f which was s« to England from China Incor 
rect identification of the camphor basil has caused 
onsiderable confusion in the literature It appeal 
that at least t » other plant hav bee! illed O 
mum, Causing ev ore confusion In a report 

the Bu Imp. I) previously referred to 

D), the follow1 Vv itement oc OU in” 
bilimandschar d dot not appear to occur in the 
wild state in the Sudan and material from which the 
il has been obtained originated from plants sent 
from Kenya Phe ippear to have bee 
wiginally as OU , but the plant in question wa 
lefinitely identified later at Kew as O. ; ’ 
Adar ; 

Although the ul r basil, O am &k 
haricum Guerke is described as an undershrub 1 

native habitat, it has been grown at Arlington 
rarn Va , and Beltsvill Md i in annual Che 
plant grows well from seed or cuttings and appar 
ently can be handled as an herbaceous pet ial 11 
places where the ground do ot freeze Ch 
plant as grow it Beltsville, Md 1as the following 
haracteristic 

General Habit of Growth.—-Much branched fro 
ust above the base, giving the appeara of a small 
bush with many ives and with flower ilks tet 
inating i I 1 rous wl hau 

to 2 long t t ind leav give th 
lant a gray-gr i ‘ light dit 

are favorable 

Stems. Forty mg, sub-quadra 
gular to irly teret yrOW re or k hairy 
with spreading whit ull which are ometin 
mixed with shorter hairs curled downward and i 
ward rhe older st tend to lose their hairs near 
their bas« ind th ark be yrrie hredded and cor 
spicuous when the dry st ire broken 

Leaves. Only t larger leaves near the middle 
f the stet of typical plants at flowering time ar 
lescribed hers vat to ovat lanceolate, 3 to 7 

1. long, including petiol which are 4 to 12 mm 
mg, 1 to 2 re or less appressed hairy 

re _M Burea f Pla Industry 

Soils and Ag tural | n for identification of the 
plant and the botanical ce 
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on both sides, petioles slender and long hairy at least 
when voung, acute at the summit and narrowed to 
a cuneate base. The upper two-thirds of the blade 
is more or less crenate-serrate to nearly entire in 
some of the narrow-leaved forms. Each square 
millimeter of leaf surface on both sides contains 
about 14 amber-colored oil glands. The leaves of 
winter-grown greenhouse plants differ in having 
petioles up to 3'/2 cm. long, are mostly obtuse at the 
summit and are nearly glabrous except for a few 
scattered hairs on the principal veins beneath. 
Margins of the 
serrate. 


blade entire, crenate or crenate- 





Fig. 1.—Camphor Basil (O. kilimandscharicum 
Guerke) Grown in the Greenhouse from Stem Cut- 
tings 

Flowers.—Borne in 15 to 30 cm. long spike-like 


pubescent racemes at the ends of the branches (Figs. 
l and 2 [he flower whorls are mostly about 1 to 
apart and normally bear six flowers each but 
ometimes only 2 or 4 flowers are found in each 
‘he flowering stems stand above the main 

1ass of foliage during mature stages. Individual 
flowers are borne on short, nearly erect hairy pedi- 
cel In fruit these pedicels become reflexed at the 
ummit so that the calyx hangs from its point of at- 
tachment. Each flower whorl bears two small leaf- 
like bracts at their These persistent bracts 
are 4 to 6 mm. long, orbicular to ovate-lanceolate, 
icuminate at the tip and abruptly narrowed to a 
petiole-like base. The campanulate calyx is 3 to 4 
mm. long inthesis, upper lobe orbicular and 
ipiculate, lower lobe 4-toothed, the two lateral 
teeth ovate and abruptly short acuminate, the lower 
teeth close together, lanceolate-subulate and longer 
[he creamy-white corolla is two to three times the 
length of the calyx, stamens and style long exserted, 
tyle equally bifid at the apex. The upper filaments 
bear a hairy tooth near the base. The seeds are 
black, about 1'/, mm. long and minutely roughened. 


2cm 


whorl 


base Ss 


if 


EXPERIMENTAL 


Cultural studies were begun in the spring of 1937 
with a small lot of seed furnished by a dealer in es- 
sential oils in this country, who was interested in 
the possibilities of this crop. This seed probably 
originated in East Africa. Experiments concerning 
the cultural requirements and the effects of various 
factors on the yield and quality of the essential oil 
were made in field plots and laboratory studies at 
Beltsville, Md., and Arlington Farm, Va. 
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Propagation and Culture. In the first experi 
mental planting m ide by the Division of Drug and 
Related Plants at Arlington Farm, Rosslyn, Va., on 
May 11, 1937, the seed was drilled directly in the 
field in rows 3 feet apart and at the rate of 20 to 30 
seed to the foot At this rate 2 to 3 pounds of seed 
will plant an acr¢ A good stand of plants came up 
in about ten days he soil at Arlington Farm is a 
clay loam, flat and poorly drained 

Plants grown in the greenhouse from seed sown 
early in April were set in the field in May. The 
plants spaced a foot apart in rows 3 feet apart pro 
duced solid rows 3 feet high by midseason Chey 
began blooming about two weeks earlier than the 
field-sown seedling 
1938 and 1939 (hig. 3 


Plantings were also made in 
with both greenhouse-grown 


plants and direct field sowing. On land that is very 


weedy direct field seeding requires considerabk 
hand work to control the weeds until the small 
seedlings are large enough to be cultivated 

In the spring of 1942 and 1943 (Fig. 4) experi 
mental plantings were made at Beltsville, Md., on 


sandy loam soil with greenhouse-grown plants and by 
lirect field seeding in rows. The greenhouse 
grown plants began blooming about two weeks 
earlier than those obtained from field-sown seed 
Yield of Herb.—Table II gives data comparing 
the vields of herb and oil obtained at different stage 


f maturity by the two methods of propagation 


More herb was obtained in the early part of th 
season from the field-set plants but the total yield 
for the season was about the same for both types of 
planting The yields of herb tended to decline 


after the full blooming period was reached about th 


latter part of August, except in the case of the 
September 14 harvest of the field-set plants. This 
appeared to be due to the loss of the lower leaves 
as the plants mature, which apparently is not com 
pensated for by the gain in new growth at the top 


The figures are based on the 
from only a short 
1,1 


weight of herb cut 
ection of a row in each case and 
therefore should be considered as only an indication 
of what may be expected on a larger area 

Iwo harvests cut in one season from a 68-foot 
row of gre¢ plants gave a combined 
yield approximately the same as the yield obtained 
from one harvest cut at the full flowering stage 
| 


} 
i rie 


} 
nhouse-grown 


‘ 


first harvest from the 68-foot row was cut on 


July 20 when only a few flowers were open and the 


second growth was cut on September 23 when the 
plants were about 30 incl high and almost in full 
bloom I rst cutting yielded 90.2 pounds and 

é 4 of fresh herb, or a total of 
202.7 p for ison, equivalent to 43,282 
pounds per act Chis is only slightly in excess of 
the maxi 1 yiel how in Table II from one 


larvest cut on August 23 at the full bloom sta 


Distillation and Yields of Oil and Camphor. 
Considerable dilliculty was experienced in the di 
tillation and collection of the oil and camphor 


nixture \ttempts were made to distill the fresh 
herb with steam, using a tubular type condenser 
Irequently used the distillation of essential oils 


Camphor rapidly deposited on the cold walls of the 


tubes, eompletely clogging them, even when the 
temperature of the condensate was kept near the 
boiling point of iter rhe use of this type of con 
denser was not satisfactory Another type which 
was used in the distillation of leaves from the cam- 
phor tree in Florida was tried his condenser con 
isted of a cylindrical metal receiving vessel about 
12 inches i iameter and 18 inches high, fitted with 
a cooling coil ind connected at the bottom with the 
head of the retort \ small cold-water jet placed 
at the bottom of the v« el so that a spray of cold 


water met the hot distillate as it emerged from the 


pipe leading from the retort, served to help condense 


the vapors and also to regulate the flow of distillate 
containing the camphor-oil mixture, from the over- 
flow outlet at the top of the receiver. The tempera- 
ture of the distillate was regulated both by means of 
the cooling coil and the cold-water jet. The ap- 
paratus successfully condensed the oil and camphor- 
laden vapor but considerable of the camphor formed 
in a finely divided suspension and the oil emulsified 
with the water to such an extent that the apparatus 
was discarded as unsatisfactory. 

A small laboratory distilling outfit consisting of 
a Remington retort and head fitted with a 24-inch 
Liebig condenser was assembled for trial tests. The 
receiver consisted of a 1 x 10-inch test tube with a 





Flower Spike 
mandscharicum Guerke 


of Camphor Basil (O. kali- 
about Natural Size 


1 


«-inch hole in the bottom, standing in a suction 
flask, the side connection of which served as an over 
flow The length of the tube was sufficient to ex 
tend above the top of the suction flask. The retort 
held from 15 to 16 pounds of fresh or 6 to 8 pounds 
of dried herb. Successive trial distillations proved 
that the oil and camphor could be completely re 
moved from the herb and recovered as a semisolid 
mass by means of this apparatus. The herb was 
firmly packed into the retort and dry steam admitted 
at such a rate as to keep the temperature of the dis 
tillate emerging from the condenser at about 90° C 
At this temperature the camphor-oil mixture was 
completely condensed and maintained a consistency 
that allowed it to flow from the smooth glass wall of 
the condenser to the receiving tube without serious 
clogging The camphor-oil mixture remained in a 
semisolid state in the receiving tube during the dis- 
tillation, and on cooling the contents could be re- 
moved from the tube in a solid plug for weighing. 
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= stan nk SSE R rable II contains the data on the results of dic 
z, om | te ak « tillations of both fresh and dried herb from field-se, | stems 
4 a. a ae ee plants and plants grown from field-sown seed gt | coats 
Z ge various stages of maturity The herb from plants to fa 
bs set had a consistently higher oil content than the flask. 
5 = herb from field-sown seed This was due apparently [0 th 
= s3=83 22 22 sb to the higher proportion of leaves in the field-se¢ | watet 
- eg je a Pe plants since they were not as closely spaced in the by ™ 
Sea aS DN S = row and therefore had more room for developing conde 
be so F Chere was a distinct advantage in drying the herh | perat 
= before distillation as may be observed from the | kept: 
> g yields of oil and camphor obtained he oil coulg | of th 
a talus Oh eb wt be more quickly and thoroughly distilled from the parat 
~ eee peat soe a ae dried herb because the herb in the fresh state con. small 
x rAm~=S OF -o tains about 80°, of moisture which adds to the tota] | seP@T 
= 5a mass to be heated to the distillation point. There ones’ 
= evidently was no appreciable loss of oil or camphor 
_ - on drying but, on the contrary, the dry herb in each 
fa 0 =e: ~—— case gave better yields of oil with a higher camphor 
a = =: prey og es ate content because it could be more comple tely ex- 
ES es2R S22 =i S5 BS hausted. Incomplete removal of the oil from the 
AS - _ herb resulted in oils low in camphor since the last 
az - fractions of the oil that distills over contained the 
- & highest proportion of camphor Che camphor con. 
Dns #3 tent of the oils from the various distillations made 
zm. ¢ 28> SR ab BZ 3 was not uniform but it did not appear to be related 
os Se atat ot as = to the stage of maturity of the plants. A 32-poung 
ce —S6 On =O S - lot of herb cut on September 23, during the seed. 
> & oe ee a ee ais = ripening stage, was dried and distilled and yielded 
> 2 . e 0.70°, of oil with 57.2°, of camphor. After a kil} 
o — = o—- WO woe «4 me la ing frost the middle of October, about 5 pounds o 
ne .eos< ai t Wo "OO TS frozen flowering tops which had been partially de 
> 2435202 32 “2 =5 oe E hydrated by freezing were cut and distilled. A 
oF Ea Ss Se NS Be AAS yield of 2.10° oil containing 63.2 of camphor was 
zs , obtained At the same time 17.5 pounds of fresh 
» § frozen herb, less some large stems, were dried and 
~~ x 01> DON aN os E distilled. The yield of oil and camphor mixture was 
—. pe : = we - . 0.84 on the fresh basis, 61.5°; of which was cam- 
2 la ~< -So SoS ; phor About the middle of November after the 
—- = = plants were completely defoliated a half pound of 
ha. F the dead and partially decayed leaves, raked from 
ae , spre . the ground and distilled, yielded considerable oil 
a > so8 SS &s SB SS le containing 79° of camphor. The loss of the more 
a Shoes oo 66 66 6c /* volatile fractions of the oil resulted in a concentra- 
= os Se = tion of camphor in the oil remaining in the dead 
< Fs leave Based on these results the maximum yield 
iw , of camphor per acre would be obtained by distilling 
eo a ; : E the dried herb cut at the stage of maturity which 
8 25% = my is S2 SR ae ic gives the greatest weight of herb with a minimum 
“< ek Da dy Be BR Sie > of stem Che large stems are entirely devoid of oil 
es eee Nn ms mS + ie and the small succulent stems contain only small 
= 5 wy : quantities so the most branching leafy type plants 
a : ~ = give the highest yield of oil Pig 
<< 2 Peo on Hw £5 SO 15 Distillation of Individual Plants.—In order to| +,’ 
“a oe a af ahs -O Ne NC —T— ' rhre: 
a Ss = | P oe learn something of the relation of oil content to 
= » Sae SR BO SS VS ie individual plant variations, a number of plants 
a ‘a = - representing different types were distilled individu , 
< < ally at various stages of maturity he method Ex 
- > 3 used for these determinations was a modification ‘Sm 
y A of the distillation method using the oil separatory only 
- ~ re RS SS . ;& 18° trap as described in the Official and Tentative r pl 
- " = Methods of Analysis of the Association of Official ¢2m 
~~ 23- Agricultural Chemists, 1940, page 470. A 10-liter, in the 
r=) “= wide-mouth, round-bottom flask with a glass tube, Matu 
~ 3 iF extending through the stopper to the bottom for ad- . “4V¢ 
eo = “ot mitting the steam was used for the retort This | © ¥. 
o. : 254 upparatus designed for volatile oil determinations §™um 
: S=Semn tm am am am os. on small quantities of material provided for the early 
a = & Se SE continuous automatic return of the distillate water | Me 
fa seit ses to the retort after the separation of the oil. Thus lower 
S Pre ais at the end of the distillation, which required about flowe 
“¢22 one hour, all of the oil and camphor contained in was | 
= oe the herb had collected in the receiver and after) °Y fr 
ss oe hk ! f t ‘ cooling was removed in a solid plug and weighed Un 
* vl ; 2 utes he herb from each plant was weighed fresh, the dom, 
< a°s= 3 | a. a Rpg leaves and stems of over 5 mm. in diameter sepa- | “Te 
> | Ra = = F Fi rated to determine the proportion of leaves and plant 
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stems. The leaves with small stems attached were 
coarsely chopped immediately before distillation 
to facilitate packing in the round-bottom retort 
flask. Steam was admitted through the glass tube 
to the bottom of the retort A small amount of 
water added to the flask previously was kept boiling 
hy means of a Bunsen burner to prevent excessive 
condensation of the steam in the retort The tem 
perature of the distillate in the receiving tube was 
kept at about 9U C. in order to prevent solidification 
of the camphor oil mixture and clogging of the ap 
paratus Test distillations of large, medium and 
small stems showed that only traces of oil could be 
separated from the smallest stems while the larger 


ones were entirely devoid of oil 


Fig. 3.--Camphor Basil (O. Rilimandscharicun 
One Meter Apart at Arlington Farm, Va 
Three Months fro ceding 

Examination of the data in Table III indicates 
some variation in the oil content of individual plant 
nly part of which is accounted for by the variation 

proportion of stems and leaves Phere is a 


lefinite increase in size of plants, percentage of oil 
in the leaves and weight of oil per plant as the plants 
mature Che average percentage yield of oil in the 
leaves increased from 0.74% for the July 29 harvest 


to 0.93°;, for the September 1 harvest Che maxi 
num blooming stage occurred late in August or 
early in September Flowering began about the 


continued until frost The 
oon after the maximum 
A light crop of seed 
tanding until killed 


middle of July and 
lower leaves began to fall 
reached 
plants left 


flowering period wa 
was harvested from 
y frost 


On September 6, j 


ten plant selected at ran 
lom, weighed fresh and then dried for ten days on 
screens in an attic room [he dried herb from each 
plant was weighed and the loss in weight on drying 
recorded The stems over 3 mm. in diameter 


were 


were 


Guerke 
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separated and the leaves with small stems attached 
were crushed and distilled as described above. The 
results given in Table IV show that there is some 
variation in oil content between individual plants 
when calculated on either the fresh or air-dried basis 
or on the dried herb with all stems above 3 mm. in 
diameter removed. The average percentage of oil 
calculated on the whole fresh plant basis was about 
the same as that obtained by distilling the fresh 
plants [his does not agree with the results in 
Table II where it was shown that better yields of oil 
were obtained by distillling the dried herb. This 
difference in results was probably due to the fact 
that the distillation of individual plants by means 
of the apparatus described completely removed the 


< 





from Seed Sown Directly in the Field in Rows 


Photographed in the Early Flowering Stage on August 22, about 


oil from both the fresh and dried herb. Since the 
complete removal of the oil from the fresh herb re- 
quired a longer period of distillation than the dried 
herb, the distillation, using the Remington retort, 
involved a larger volume of distillate from which it 
was more difficult to completely recover the oil and 
camphor mixture 

Separation of the Camphor from the Oil.—-The 
camphor-oil mixture as it came from the still was a 
olorless semisolid mass of fine granular camphor 
mixed with the oil. Considerable of the camphor 
was in solution in the oil. On standing in an elec 
tric refrigerator at about 40° C. for twenty-four 
hours some of the dissolved camphor crystallized 
out forming a more solid mass. This mass was 
transferred to a small, basket-type centrifuge lined 
with filter paper and centrifuged for five minutes. 
Che almost pure snow-white granular camphor was 
removed from the centrifuge and weighed. Re- 
peated tests of purity made by pressing the camphor 
in a Carver press at 15,000 pounds per square inch 
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raABLe III THe RELATION OF O1L CONTENT TO INDIVIDUAL PLANT TYPES AT SEVERAL STAGES op ad 
MATURITY 0% 
by : 
Gm Oil cent 
Fresh Per Cent in phor 
Date of Herb per Per Cent Gm. per Ww ‘ thes 
Harvest Plant Leave Stems? Plant Leave Plant Descriptior 20% 
July 29 930 85.5 14.5 5.47 0.69 0.59 Dark green, smooth oval leaf tion: 
790 82.6 17.4 t 56 0.70 0.58 Light green, smooth oval leaf II, 2 
705 R55 14.5 +. 96 0.82 0.70 Light green, narrow leaf cent 
550 87.5 12.5 3. 20 0.67 0.58 Large, dark green, oval leaf recti 
715 92.7 7.3 1.57 0.69 0.64 Small, dark green, oval leaf afte 
735 84.9 15.1 5.47 0.88 0.74 Large pale green, oval leaf T 
Averagt rey 86.3 13.7 71 0.74 0.64 form 
July 31 679 92.3 a4 6.10 0.97 0.90 Plant short, large leaf whit 
LOO5S 1.7 9.3 7.38 0.81 73 Plant tall, pointed dark green leaf at | 
1375 84.9 15.1 9 40 0.80 0 68 Plant tall, pointed pale green leaf stan 
Average 1020 SS 4 11.6 7.63 O 86 0.77 ally 
‘ - 9c ‘ , , lesce 
August 28 RSH (4.2 20.8 12.90 0.92 06S Plant 3 ft. high, few blooms 
1535 76.5 93.5 9 30 0.79 0.61 Plant 3 ft. high, few blooms 
125 79.1 x) .9 7.60 0.85 1 68 Plant 3'/2 ft. high, full of blooms 
Average 515 76.2 23.8 9.93 0.85 )_ 6 
August 30 2257 75.8 24.2 1H 64 0.97 ) 74 Plants all about full bloom, and 
1095 76.0 24.0 8.75 1.05 ) 80 differences such as leaf size and 
2287 76.8 23.2 17.30 0.98 ) 76 color less evident 
1840 R18 18.2 12.00 0.80 ) 65 
Average 1870 77.6 22.4 13.67 0.95 0.74 
September 1 1868 82.8 17.2 14.74 0.95 0.79 Plants 3'/, ft. high, full of bloom 
O10 9.4 24.6 6.20 0.83 0.61 Plants 3 ft. high, few blooms 
10) 80.5 19.5 7.23 0.90 42 Plants 3'/, ft. high, few blooms 
175 78.7 a1.a 12.30 1.06 0.83 Plants 3 ft. high, full of blooms 
Average 1338 79.3 20.7 10.12 0.93 ). 74 
Cil-camphor mixture Over o mm. in diameter 
raBLe IV Tue Errect oF Drytinc Hers FoR TEN DAYS ON SCREENS IN AN ATTIC ON Ort YIELD FROM 


TEN INDIVIDUAL PLANTS SELECTED AT RANDOM AT THE LATE FLOWERING STAGE ON SEPTEMBER 6 


Per Cent Oil 





resh 
Gm. Herb Ba Dry Basis 
Plant per Plant Per Cent Per Cent Gm. O Whole Whole 
No Fresh Dry M ture Leave tem per Plant Plant Leave Plant 
l 1755 102 (7.1 65.2 34.8 11.48 0.65 +. 39 2. 86 
2 1359 4 77.7 72.4 27.6 10.20 0.75 1 64 3.36 
3 2158 150 79.1 65.3 34.7 i2.éa 5a j ; 2 &3 
| 1530 IRS $8 69 4 0 6 l =f ) aT — } 47 
5 1164 304 13.9 H5.8 34 2 , 4 ) RI } 54 , oo 
144¢ 352 75 69 ) ) 02 69 $11 2.85 i 
; 1419 41 76 O50 I > ‘4 + S4 >. OY Belt 
~ 205 017 15.4 60 0 0 RQ IF » a: j 5 » 6] Left 
) 1419 4 76.5 64.4 5 ¢ Q 7 is » ”» Qg 
IY) 1560 im) 11.2 65.7 j j a $4 2 oO 
\ 511.5 54.5 76.4 66.1 On in 
( lat ‘ sn diode con! 
oO ; aon ling 
in d 
ABLE \ an 
wat 
Frac Per Ce Ester Value gra 
tior »p. Gr Index Ref Angle Rot Before After The 
lota ga? « sO? ¢ 0° « n 8 Ale L\ceta Acetal 
140-170 S&S 0M 22664 1.4675 +488 1 in 8 vol YU 24.3 
170-180 12.1 0. 89726 1. 4681 iS. 1] lin 1 vol 8.3 21.5 
180-189 30.5 ) 9O0638 1. 4685 17.4 1 in 0.75 vol 1 7 0). 1 
1SY-—208 143 0.92110 1.4690 14.6 in 0.5 vol $.2 28.9 
Residut +3 0.92620 1. 5O80 10.8 Insol 8.0 36.8 on 
kil; 
Vol 
" . ; . . dot 
howed a purity of about 96% rhe oil remaining’ crystallizable camphor at 40° ¢ Che amount of 
ifter removing the camphor with the centrifuge was camphor remaining thereafter in the oil was deter- grt 
et aside at 40° C. for an additional twenty-four mined by first fractionating the oil at atmospheric ap} 
hours and again centrifuged and this operation re- pressure rhe fraction boiling between 189° and an 
peated a third time to complete the removal of the 208° C. which contained the camphor was cooled to as 
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9° C. and the camphor removed by centrifuging or 
by suction filter By repeating the freezing and 
centrifuging three times practically all of the cam- 
phor was removed from the fraction. A number of 
these tests on several oil samples showed that about 
90% of camphor still remained in the oil before frac- 
tionation rhe figures regarding camphor, in Table 
II, are totals obtained by repeating the cooling and 
centrifuging process three times at 40° C. and cor 
recting for the 20% of camphor remaining in the oil 

after this processing 
The camphor as removed from the oil was in the 
form of snow-white granular crystals which formed 
white opaque cakes when pressed in a Carver press 
at 14,000 to 15,000 pounds per square inch. On 
standing in sealed glass jars the pressed cakes gradu 
I translucent as the small crystals coa- 


ally pecatnc 
lesced to form a solid cake identical in odor and 





mandsch 
Beltsville, Md., from Direct Field-Sown Seed 
Left 


Fig. 4.—Camphor Basil (O. kili 


physical natural camphor. Any 
contact with either in the distil 
ling operation or in the centrifuging process resulted 
in discoloration of the oil and camphor 

Chemical and Physical Constants.—The oil and 
amphor mixture as separated from the distillate 
water was a colork semisolid mass consisting of 
granular camphor crystals and a colorless oil 
The specific gravity of the mixture taken at 90° C 


appearance to 


metallic substances 
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C.) and corrected to 30° C. was 
The angle of rotation in alcohol solution at 
30° C. was +40.80° C. The partly decamphorized 
oil which still contained about 20% camphor in 
solution had the following constants: sp. gr. at 
30° C. 0.9146; angle of rotation at 30° C. +41.3°; 
index of refraction at 30° C. 1.5709; solubility in 
80° alcohol 1 in 1 vol. with clear solution but turbid 
in more; acid no. 0.6; ester no. 9.36 before and 
28.6 after acetylization. The fractions of this oil 
distilled at atmospheric pressure gave constants 
as shown in Table V. 

The fraction distilling over from 189° to 208° C. 
contained practically all the remaining camphor in 
the oil. The constants were taken on this fraction 
after removal of the camphor portion by freezing. 
All of the distilled fractions were colorless but the 
residue was a viscous, reddish colored oil. 


(clear sol. at 90 
0.9359. 


uricum Guerke) at the Beginning of the Flowering Period at 
5 Rows on Right 


and Greenhouse-Grown Plants (2 Rows on 


The camphor, after purification by repeated 
crystallizations from alcohol, possessed constants 
agreeing closely with natural commercial camphor as 
follows: m. p., 174° to 175° C.; optical rotation at 
30° C. taken in alcohol solution, +42° to +44°, 
he purified camphor possessed the characteristic 
odor and taste of natural camphor. It crystallized 
in white granular crystals which formed into a 
translucent mass when pressed. 


DISCUSSION 


The results of preliminary experiments 
on the culture of camphor basil (Ocimum 
indicate that under fa- 
vorable conditions it has possibilities as a 
domestic source of natural camphor. The 
growing season is 120 days or more and it 
appears that this plant might be grown as 
an annual crop in some localities or possibly 
as a perennial in southern sections where the 


yy , 
RuUImand scharicum 


ground does not freeze. Additional cultural 
tests are necessary to determine what sec- 
tions of the country are best suited to its 
culture. The plant can be propagated by 
seed sown directly in the field, in seed beds 
and the young seedlings transplanted, or by 
vegetative cuttings. The crop probably 
could be handled in the same manner as the 
experimental planting by cutting at the 








162 JOURNAL OF THE AMERICAN 


blooming stage and distilled somewhat like 


mint either from the fresh or dried herb. 
Che high percentage of camphor contained 
in the oil causes clogging of the regular coil 
or tubular type condensers and some modi 
fied type of condenser will have to be devised 
to collect the semisolid oil and camphor 
mixture. 

Most of the industrial camphor used in 
the United States is the synthetic product, 
although in normal times we import an 
nually, principally from Japan, from one to 
two million pounds of natural camphor. 
Based on an average of 100 pounds of cam- 
phor per acre from camphor basil, 10,000 
to 20,000 acres would be required to supply 
this amount 


SUMM 


|. Experimental plantings of camphor 
basil (Ocimum kilimandscharicum Guerke 
were made at Arlington Farm, Va., and 
Beltsville, \[d., to determine the pt yssibilities 
of this plant as a domestic source of natural 
camphor. 

2. A review of the literature indicates 
considerable confusion in naming of species, 
varieties and correct identity of material in 
the various countries where the plants are 
being grown. 


4. The species under investigation was 
identified is Ocimum kilimandscharicum 
Guerke 

t. The plant requires about 90 days from 


i 
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The cost of handling the crop in the south 
as a perennial should not be greater than that 
of mint in the mint-producing sections oj 
Michigan and Indiana. As an annual the 
cost no doubt would be somewhat greater 
rhe average yield of peppermint oil in those 
30 to 40 pounds while camphor 
may be expected to yield from 209 
to 300 pounds of camphor-oil mixture per 


states is 


basil 


acre. On this basis the cost of pre ducing 
camphor basil oil would be about one- 
seventh the cost of peppermint oil. A price 


of about 40 cents per pound for camphor 
basil oil would be equivalent in returns per 
acre to $3.00 per pound for peppermint oil, 


ARY 


seeding to flowering stage and 120 or mor 
days to mature seed, 1s perennial but wil 
not survive freezing temperatures. 

5. By steam distillation the fresh flower 
ing herb yvielded 0.5 to 1 per cent oil includ 
ing the camphor. Calculated yields from 
small experimental plots ranged from 100 t 
more than 300 pounds of camphor-oil mix 
ture per This semisolid mixture 
contained 50 to 70 per cent of camphor 
which was easily separated from the oil por 
tion by repeated cooling and centrifuging. 

6. The physical and chemical constants 
of the purified camphor agreed closely with 
commercial natural camphor. 


acre. 
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SCIENTIFIC 
Incompatibilities in Prescriptions. 


By William J. Husa‘ 


Many of the incompatibilities of zinc salts 
are caused by the slight acidity of aqueous 
solutions due to partial hydrolysis (1). Pub 
lished data on the pH of solutions of zinc 
salts are incomplete and contradictory. 
The purpose of the present study was to 
clear up some of the discrepancies and to ob 
tain more complete data. Experiments were 
also conducted to determine the effects of 
heating, storage and recrystallization on the 
oH of solutions of zinc salts. 

In 1907, Denham (2) made the first ex- 
tensive application of the hydrogen electrode 
to the study of hydrolysis. Difficulties arose 
on account of the reducing action of hydro 
gen on the ions of the less active metals and 
anions such as chlorates and ni 
trates. Solutions of zinc chloride and zinc 
sulfate apparently did not reach equilibrium 
in sixteen days, as the PH varied irregularly 
fom day to day. The explanation given 
was that hydrolysis of these led to 
heterogeneous systems, in which the hy 
droxide or basic salt of zinc was present if 
colloidal form. About twenty years later, 
Denham and Marris (3) found that the pH 
of 7/100 zinc sulfate solutions as shown by 
the hydrogen electrode was 5.09. How 
ever, they concluded that the results with 
the hydrogen electrode were in error due to 
reduction of divalent zinc ions to mono 
valent ions. 

There is a lack of agreement in the results 
obtained with the quinhydrone electrode by 
various workers. For .\//100 zine sulfate 
solution, Quintin (4) reported a pH of 5.52 
as compared with a later value of 6.57 ob 
tained by Dupont (5). 

Kolthoff and Kameda (6) found the pH of 
W/10 zine sulfate solution to be 5.67 by the 
hydrogen electrode and 5.66 by the colori 
metric method using methyl red. Both 
methods gave a PH of 6.00 for 17/100 zine 
sulfate solution These authors concluded 
that for concentrations above .W/10, no 
method could give reliable results, due to 
free acid error with quinhydrone and salt 


on some 


salts 
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VI. Hydrolysis of Zinc Salts* 


and Jack K. Dale 


error in the hydrogen electrode and colori- 
metric methods. 

The glass electrode was applied to the 
study of hydrolysis of solutions of zine sul- 
fate by Hagisawa (7) and Brown and Cran- 
ston (8). For 7/10 zine sulfate solution 
exposed to the air, Brown and Cranston re- 
ported a pH of 5.67; this result agrees with 
the value obtained by Kolthoff and Kameda 
(6). 

It is apparent that salts other than the 
sulfate have been largely neglected in past 
studies on the fH of solutions of zinc salts. 


EXPERIMENTAL 


Materials Used.—Zinc salts of all available grades 
from the official grade to reagent grade were pur- 
chased from representative manufacturers subse- 
quently designed as A, Band C. The water used in 
making solutions was freshly prepared redistilled 
water meeting the standards of Redistilled Water, 
N. F. VII. 

Determination of pH. 
were made with the 


Determinations of pH 
glass electrode. The apparatus 
employed was the Beckman fH meter, laboratory 
model G, inch internal electrodes. In 
each case the first gH readings were made after the 
freshly prepared solutions had been allowed to stand 
for one hour 

Variation in pH in Products of Different Manu- 
facturers.—The pH of a salt purchased on the 
market should not be regarded as a constant since 
there may be a variation depending on the control 
methods of the manufacturer. Thus the pH of a 
salt may vary according to the pH of the solution 
from which it was crystallized. In our study of the 
products of three manufacturers, the salts made by 
one manufacturer usually gave slightly higher pH 
values than the others, as shown in Table I. 


) 


using 2 


TABLE I.—VARIATION IN PH VALUES OF ZINC SALTS 
OF DIFFERENT MANUFACTURERS 
Manufacturer 
Solution \ B Cc 
7/10 zine chloride, 6.16 6.16 6.20 
U.S. P 
7/10 zine nitrate, 5.52 5.38 5.97 
reagent 
7/10 zine sulfate, 1.47 5.72 
U.S. P 
7/10 zine acetate, 6.51 6.51 6.51 
U.S. P 


Variation in pH in Different Grades of Salt. 
Che results in Table II indicate a tendency for the 
pH of the U.S. P. grades of zinc salts to be slightly 
higher than for salts of reagent grade. 

Average pH Values of Zinc Salts.—The average 
pH values found for three different concentrations 
of each zinc salt when freshly prepared, as well as 
after 2 and 4 days’ storage, are presented in Table 
III. Each pH value is the average of numerous 
determinations on several different samples of each 
salt 
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Effect of Recrystallization on pH.—Zinc sulfate of 
reagent grade was recrystallized three times from a 
mixture of redistilled water and alcohol Ihe crys- 
tals were then carefully washed with redistilled 
water and dried in a desiccator over anhydrous zinc 
sulfate. The pH of an M/10 solution of the original 
crystals was 5.08 and for an 7/10 solution of the 
thrice-recrystallized salt the PH was also 5.08, thus 
indicating that recrystallization had no effect on the 
pH 

Effect of Heating on H.—An //10 solution of 
zine sulfate of reagent grade was heated at 100° C 
for one hour During the heating period the pH 
was raised from 5.08 to 5.18. A similar solution of 
pH 5.02 was found to have a pH of 4.83 after heating 
for ten hours at L00° C Each experiment was con 
ducted twice From these results it would seem that 
heating for short periods drives off some carbon di 
oxide, thus slightly raising the pH. Heating for 
longer periods lowers the pH by increasing the 
hydrolysis of the zinc salt 


rasie IIl.—VALvES oF PH For W//10 SOLUTIONS OF 


ZINC SALTS OF DIFFERENT GRADES 


Salt { S. P. Grade Reagent Grade 
Zine chlorid 6.17 6.12 
Zine sulfate 5.10 1.06 
Zine acetat 6.51 (. 52 


DISCUSSION OF RESULTS 


Effect of Carbon Dioxide.—-In the present study 
the solutions were not protecte d from exposure to alr 
is it was intended that the results should be applica 
ble to pharmaceutical dispensifig under practical 
conditions. Brown and Cranston (8) obtained pH 


values of 5.67, 5.57 and 5.58 for 17/10, M/100 and 


7/1000 solutions of zinc sulfate, respectively In 
absence of carbon dioxide the corresponding pH 
values were 5.69, 6.27 and 6.77, respectively rhe 


difference in pH in absence of carbon dioxide appar 
ently is greater in the 
salts 

Variation of pH with Time.-—The results in Table 
III show that in general the pH of solutions of zinc 
salts remains unchanged or increases slightly after 
standing for a few day Any rise is probably due to 
a combination of factors including leaching of alkali 
from the glass, removal of carbon dioxid 


more dilute solutions of zinc 


le from solu 
tion by chemical or physical combination with th 
precipitates or colloids formed, and changes in car 
bon dioxide equilibrium with varying temperature 
Hydrolysis of Zinc Salts.—Calculations of per 
centage hydrolysis may be made from pH data. In 
the case of zinc salts, the results of such calculations 
must be regarded merely as rough approximations 
for the following reasons the usual formulas do 
not strictly hold because zinc salts are salts of an in 
soluble base, tl a bivalent metal may 
hydrolyze in two different ways, i.e., to basic salt or 
hydroxide, (c) the colloidal basic salts or hydroxide 
of zinc may adsorb or combine with hydrogen ions, 
d) no definite equilibria are attained. Having 
these sources of error made in mind, calculations 
were made in the usual way )) and it was found 
that the degree of hydrolysis in the solutions used in 
the present investigation was of the order of a few 
hundredths of a per cent, ranging up to about 0.1% 
The conclusion that zinc salts hydrolyze to only a 
very slight extent is confirmed by the results in 
Table III. Pure redistilled water in equilibrium 
with carbon dioxide of the atmosphere has a pH of 


ie salts of 


TaBce IIT.-AvVeRAGE PH VALUES OF SOLUTIONS op 
ZINC SALTS BEFORE AND AFTER STORAGE 


Age of Solution in Days 
Concentration 0 2 ‘ 
Zinc Acetate 
VW /1000 6.5 @ 5 6.5 
is L100 7 fh ¢ 6 F 
W/10 6.5 65 6.5 
Zine Bromide 
VJ LOOO f } 6.2 6.3 
is LOO «> O38 6.3 
V/10 * 6.2 6.2 
Zine Chloride 
7/1000 a1 ( { 65 
lf LOO ‘ ‘ 65 6.3 
W/10 6.1] 6.2 6.2 
Zine Todide 
Mf /1000 5.9 6.1 6.4 
W/100 9.9 6.0 ro 
M/10 2.0 9.5 5.5 
“) Nitrate 
VW /1000 6.9 6.9 6&9 
VJ l ny 5 ‘i, Ot) 5 3 
VM ] > ft) 5 5 5 
Sulfa 
VJ ov p , 6.2 oa 
VW /100 — -- 
\f Lt Zz 9 4 5 2 


5.7 lable III shows that all of the 47/1000 solu- 
tions studied, as well as some of the 17/100 and M/10 
solutions, had a pH higher than 5.7 rhe zinc salt 
thus reduced the acidity of the distilled water, proba 
bly by removal of some of the carbon dioxide by 
chemical or physical combination with the zinc com- 


pounds 


SUMMARY 


Determinations were made of the pH 
values of solutions of a number of zinc salts, 
using the glass electrode A study was made 
of the changes in PH caused by heating, 
storage and recrystallization of the zine 


salts. 
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Effect of Time and Temperature in the Preparation of Certain Fats 
and Waxes for Melting-Point Determinations*! 


By D. M. 


Asa result of certain discrepancies appear- 
ing in an earlier investigation of cocoa butter 
standards (1), a study of the official time 
ind temperature conditions specified in the 
preparation of melting point samples of 
Class II (2) fats and waxes was undertaken. 
These conditions are either contact of the 
charged melting-point tube with ice for at 
least two hours, or exposure to a tempera- 
ture of 10° C., or lower, for twenty-four 
hours (0 

The study was designed to determine 
whether the molten fats and waxes, drawn 
into U. S. P. melting-point tubes, will re 
turn to normal solidification having con- 
stant melting points under the preparatory 
conditions of time and temperature now 
ficial. At the same time the possibility of 
congealing points as alternate or supporting 
standards was made a part of the investiga 
tion. 

The official Class II fats and waxes re 
quiring melting-point determinations are 
lard, wool lat, beeswax, spermaceti, cocoa 
butter and mutton suet. Samples of these 
were distributed for cooperative determina 
tions, and since cocoa butter is produced by 
pressing and by solvent extraction methods, 
both types were included. Consequently 
all determinations were made on identical 


samples of each of the various fats and 
waxes 
EXPERIMENTAL 
The following procedures were applied. After 


receipt, the sar ipl ; were allowed to stand at least 


three 


days at room temperature before using 
Melting-point tubes were charged with the molten 
fats and waxes, as specified in the U. S. P. XII 
and additional tubes prepared by boring into the 
unmelted material. These latter samples were used 


for melting-point determinations without further 


treatinent 
The remaining tubes, 


} 


originally charged with 


* Received Nov. 12, 1944, from the Norwich Pharmacal 
Co., Ne wich. } \ 

A Project h Com ied Pharmaceutical Contact 
Committee of the American Drug Manufacturers Association 
and the American Pharmaceutical Manufacturer Associ 
ation 

4 h f ' Sit . t t 
} Chairman of the Cooperating Subcommittee which i 


composed of the following member F. J. Austin, William 
R. Warner and Co R. A. Cain, Sharp and Dohme, Inc 
S. H. Fox and C Stump, Gelatin Products Co E. ¢ 
Merrill, United Drug Co W J. Rice, Eli Lilly and Co 
Joseph Rosin, Merck and Co., Ine E. B. Vliet, Abbott 
Laboratories I 4. Watt and F. D. Smith, Monsanto 


Chemical Co 


Copleyt 


molten materials, were subdivided into groups, and 
treated variously as follows: contact with ice for 
two hours, refrigeration at 10° C. or lower for 
twenty-four hours, for forty-eight hours and for 
seventy-two hours. Additional cocoa butter sam- 
ples were prepared by charging melting-point tubes 
with the molten fat, chilling at 10° C. or below for 
thirty minutes, then allowing to stand at room 
temperature for twenty-four hours, forty-eight hours 
and seventy-two hours, respectively. Upon the 
expiration of the time periods specified above, 
melting points were determined by the U. S. P. XII 
method for Class II materials (3). Also, congealing 
points were determined by the official method (4) 
and in one instance cooling times and temperatures 
were plotted in the form of graphs as a possibility 
toward greater accuracy. 

The findings of the various laboratories were 
accumulated in tabular form for ready reference and 
examination, appearing in Tables I to IX. 


DISCUSSION 


It is apparent that the over-all deviations in 
melting-point findings were rather wide, particu- 
larly in the cases of lard and wool fat. Beeswax, 
spermaceti and mutton suet were better, but lack 
the concordance expected of such quantitative pro- 
cedures. Cocoa butter behaved abnormally 
throughout, always showing melting points below 
those of the original previously unmelted samples. 
hese discrepancies, with the possible exception of 
the cocoa butter findings, indicate frequent sub- 
stantial differences of opinion, even among experi- 
enced operators and upon identical samples, as to 
the true point of rise, or melting point 

Consequently, valid conclusions as to the effect 
of preparatory time and temperature cannot be 
based upon comparison between the various labor- 
atories, but rather upon concordance within each 
laboratory in relation to the series of preparatory 
conditions. On this basis, and accepting personal 
judgment within each laboratory as reasonably con- 
stant, the official procedure for the preparation of 
these melting-point samples seems satisfactory in 
the cases of lard, wool fat, beeswax, spermaceti and 
mutton suet 

In general, charging the melting-point tubes with 
the fat or wax at room temperature is not a good 
procedure. The starting temperature and con- 
sistency may vary over quite a range, and in the 
case of the harder materials, particularly sperma- 
ceti, there are varying degrees of contact between the 
wax and the tube, affecting the point at which the 
melt rises 

Cocoa butter, both pressed and solvent extracted, 
is the serious exception. Under current preparatory 
requirements, the melting points are sharply de- 
pressed, often falling well outside of the permissive 
tolerance, even when the period of chilling is ex- 
tended to seventy-two hours. Substantial improve- 
ment appears in the series wherein an initial thirty- 
minute chilling is followed by varying periods at 
room temperature. It is possible that refinement 
of these conditions, particularly a definition of the 
term ‘‘room temperature,’’ may result in much more 
satisfactory conditions. Since a wait of twenty-four 
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PraABLeE | MATERIAI LARD 


Laboratory 


\ B C D } G H I 
Tn - o an <——— - : Tubes 
Tubes filled cold 11.0 28.0 32.8 33.5 30.8 28.5 26.0 39 4 
11.0 2’ 1) 31.5  . 34.0) 3) & 97 S 30.1 39 0 
: 280 ‘ | 
» On ice 
240 1 ¢ 


a7 & . Chilled 


On ice 2 hr 31.9 39.0 29.6 33.0 37.3 30.5 33.0 38.5 
38.5 340 30.5 mm 4 7 9 37 2 Sy sy ~ 5 -< ae) 
ce a ) 39. ) é + d a ‘ 2Y 5 34.5 38 5 Chillec 
Chilled 24 hr 338.0 37.0 30.8 32.0 7.2 299 5 99 4 39 0 
im) ag) F mM F&F 20) « 2 5 7 4 > F ‘ F 9 
. 4 oF F og , y . oe .% va. jl ” 59.0 Chillec 
Chilled 48 hr 04.0 041.0 28.9 30.3 38.2 30.0 35.5 37.5 
7 = ? ”) ) = ) 90 | ‘ 
) sv () 2st 4 3. 2 ) } 1H. 1 38 0 Conge: 
Chilled 72 hr 39.0 37.5 28.4 32.0 37.9 33.5 35.5 36.5 t Poi 
$11.0 39.5 29g () 92.5 2) 0 7 9 24 () 25 8 26 4 b Fro 
31.0 - 
ood. 0 
Congealing point 23.0 26.0 22.2 27 .4 25.2 25.9 25.5 
”) () 26.0 10.2 1 & »— 1) rm YO 94 5 
* Creeps up tube slowly Read when rate of rise increased Tubes 
6 Behaves contrary to general behavior of most other fat 
© From curve 25.0 Considers I P. method to allow t« much latitude ir lyment 
# First crystal On 1c¢ 
« Indefinite 
‘ Not considered satisfactory pe il method use 
Chillec 
PaBLe I] MATERIAI Woo. Fa “hille: 
Chilles 
A B C D H I 
Tubes fille d cold 3¢.§ 37.5 34.0 7.8 Z 37 ) a4 4 36 5 Conge 
iSO 3.0 {2 vi + t.f 37 5 
: 8.5 
5 .U 
On ice 2 hr 38.0 17.0 38.1 28 7 0 7 29 0 Bet 
Pe) 17 0 12.2 vi 4 ~ } i) ¢ 4 +) ee ~ 
nd 
Fre 
Chilled 24 hr iSO is.) 35.9 } 7 § 39 0) Fir 
> { 1s () {es BS g 4 + 8 ) Q | ag 5 Not 
Chilled 18 hr IY 5 i7 5 oh 4 r { 20) ¢ + an | 11.0 
8 i7 .5 i) & 57 1 ff 4 11.0 { 
. ‘ 
Chilled 72 hr 8.8 ih o5 37 .¢ f RS 8 iQ] 10 
i) im 5 i) 7 ) { j w $1 ( 


Congealing point 31.0 5 3.5 " 36.0 2.3 35.0 ,* 


2 4 ) () x , = 2 } gS 5 ” 
J s 
Ey 
* Creeps up tube slowly Read whe . 2 
6 Rises slowly in t ‘ Figur i r mate i 
From curve 2 n 
@ Indefinite 
rase III MATERIAI BEESWA 7 
ni 
r 
\ BR ( ) Hi I 
Tubes filled cold 2.0 63.5 63.9 61.6 62.8 G42 61.2 62.5 64.5 
62.0 63.5 61.3 t ) H2.5 62.7 64.5 
On ice 2 hr 63.8 67.0 65.4 64.6 64.2 64.0 64.3 64.2 64.5 
H4 ) 67.0 64 5 64.5 H2 8 (64.4 65.0 
Chilled 24 hr 4 66.0 65.4 64.3 63.8 64.5 64.3 64.7 64.5 to se 
64 3 HH 0 f4 4 64.3 64.5 64.9 65.0 samp 
Chilled 48 hr 64.3 66.0 65.5 63.7 63.8 64.7 63.6 64.5 64.5 more 
64.5 66.0 63.7 65.0 64.6 64.5 65.0 Preps 
Chilled 72 hr 63.0 65.5 65.8 64.1 64.0 64.2 63.8 64.4 64.5 The s 
64 0 66.5 4.3 64.5 64.3 H4.4 64.5 Co 
Congealing point (2.5 64.0 63.0 62.0 63.2 63.5 63.0 63.2 63.0 appo: 
63.0 63 | 62.5 63.3 63.0 cocoa 
- were 


* From curve 63.0 R 
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TABLE I\ MATERIAL: SPERMACETI 


Laboratory 








B c D E F G H I 
Tubes filled cold 11.5 15.0 14.2 15.2 15.2 5.2 45.5 
14.0) HU) 4.2 144.5 15 ) 16.5 15 } 15 } 46 ( 
On ice 2 hr 16.5 16.0 14S 15.5 15.7 15.7 416.0 
16.5 16.0 15.8 14.8 15.2 15.5 15.7 15.7 46.0 
Chilled 24 hr 16.3 15.5 16.2 3.9 5.3 15.2 15.6 15.6 46.0 
16.3 16.0 14] 15.2 15.6 15.6 46.0 
Chilled 48 hr 16.3 5.5 6.2 15.2 15.4 15.2 15.7 45.7 46.0 
16.5 5.5 5.1 15.7 15.7 45.7 46.0 
Chilled 72 hr 165.3 14.0) 16.3 144.2 15.3 15.7 15.8 45.8 46.5 
16.8 16.0 14.6 15.8 15.8 45.8 46.0 
Congealing point 165.0 15.5 15.5 15.5 15.3 15.7 $5.1 45.1 46.0 
6.0 15.5 15.1 45.1 45.5 
Point of é ' rt t 
From cur ; rs 
Ho 
ABLE \ MATERIAI Cocoa BUTTER, PRESSED 
Laboratory a 
\ " ( D I I G H I 
ibes filled ld ) 6.5 1.0 3.7 4.9 35.6 36.5 
33.9 34.9 35.6 36.5 
in ice 2 hr 28. | 27.5 22.5 Below 28.1 Below 27.0 
28.0 27.5 24.0 28.2 25.0 27.5 
Chilled 24 h 28.5 27 .0 f 28.3 27 .6 27.5 
28.5 2 37.3 28.0 
tilled 48 hi rg 0) 27. l 27.9 27 .t 28.5 
29.0 2 27 .6 29.0 
Chilled 72 hr 28.9 27 31.9 27.3 29.0 
28. | Z ) 21.8 29.0 
ngealing point 26.5 22.0 S 25.0 33.0 21.2 26.5 18.0 
27 .0 23 .0 33.0 26.5 18.5 
Be " " r a 
Be at 
| t cr ta 
N ‘ il met 
{ { ] 
* | . t 
\ . mes teat is 
tab ¢ Sndecee " eee — - 4 
} BEB 
‘ /_-+* . 
7 ' . . l 
@ ' ~ \ 
pf : , X OS TTP 
~ « . < a if . 
i . red Me eB tt 
. A K = jes Ekwbasne tien 
' * Seeteber 
n pe NY tt oN +9 Ji} 
[Tare 4 ; I arama yoe J 
. ’ x a ae = a” » \ Me ve o 
rin ’ lime, minutes 
I Fig. 2. 
to seventy-two hours for the conditioning of the and spermaceti were much better, but these also 
samples is a nuisance in a busy control laboratory responded better to melting-point determinations. 
more rapid treatment would be advantageou Mutton suet now has an official congealing tempera- 
Preparatory uper-chilling has been suggested ture requirement This investigation showed a fair 
re] tiga 
The study upon cocoa butter is to be continued agreement between laboratories in these determin- 


Congealing-point concordance was largely 
appointing The results upon lard, wool fat 
cocoa butter showed wide over-all divergence 


ations upon mutton suet, an occasional marked 
deviation appearing in an otherwise generally uni- 
form series. 

were generally erratic [he results upon beeswax One cooperating laboratory attempted to nullify 
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raBLe VI MATERIAI Cocoa BUTTER, SOLVENT EXTRACTED "FH 
apt 
Laboratory = on 
\ B ( D G H I a}? 
Tubes filled cold 5.0 af) D 6.2 >. 4 33.0 > R54 35.1 36 5 ‘ 
0) 36.5 35 4 60) 55.2 35.2 36 5 “ 
- ~ - - _ om 4 ~ 7 , 
On 1c¢ 2 hr 28 ~ 2% i} 20.0 15¢ low 21 : 3! ) Be low 26 5) “ «@ 
28.5 27.5 24.0 27 .4 30.2 95.0 25.5 as 
Chilled 24 hr 32.9 27.0 31.7 27.8 27 30.8 97 0 Ss 
33.0 27.0 27.4 31.0 70 | « 
Chilled 48 hr 32.0 Zé. 31 7.8 27.4 gS 97 0 = a 
aa aa s : e 
a. =‘ - L.S 27.0 e 
Jo ~ 
" op — , = ay , * 
Chilled 72 hr 29.0 27.5 30.8 0) 97 .{ 2 9 97 5 
“) ) 2S 0 30) & 4 4 1.8 7 « ” 
- - ~f ao 
;1¢ 
Congealing point 27.0 23.0 17.2 20.2 b2.8 20.3 26.8 26.0 7.0 
27 .0 23.0 2.8 . 6.5 6.0 17.5 
* Behaves contrary to general beha ff most other fat 
6 Became liquid upon returning to room temperature *eTT 
Partial 
4 Complete 
* Indefinite = 
f From curve 24.5 ol 
? First crystal 
h Not considered satisfactory; special method used 6 
rasB.e VII MATERIAI Cocoa | rER, PRESSED “ 
‘ = « 
\ I DD H I an 
Chilled hr 35.0 36.0 33.5 32.9 30.0 bed. ac 2.0 35.6 32.5 “ 
Room temp. 24 hr 35.0 36.0 32.9 33.2 31.5 o.8 2 5 ‘ 
- = ~ nat | 
Chilled !,', hr 34.0 36.5 33.3 dd. f et 3. 32.5 36.1 34 | : 
Room temp. 48 h1 34.3 37.0 33.6 1.0 2.5 36.1 34.5 = 
Chilled !/» hr +0 37.0 33.8 33.7 j $2 2.5 6.1 4 
Room temp. 72 hr 34.0 37.6 33.9 1.4 2 8 35.9 34 0 
* Film of oil rose at 
Tasie VIII MATERIAI Cocoa BUTTER, SOLVENT EXTRACTED 
| lucene 
\ B ¢ lL) H | "T | 
Chilled '/: hr 35.0 35.0 33.5 33.1 32.9 29.5 " 
Room temp. 24 hr 34.0 39.5 33.0 32.9 dl.s o4.8 30.{ of tm 
wit 
siteb as tes , — al | 
Chilled '/, hr 34.0 35.5 5. 33 } } ) ». 1 33.5 er 
Room temp. 48 hr 34.0 36.0 33.5 er 39 24 0) alts 
Chilled !/; hr 34.0 6.0 33.9 34.1 $0) 3.4 2.5 4.7 32.5 oH} 
Room temp. 72 hr 34.0 36.5 4.2 f 2.5 4 33 es 
- or 
* Column parated, rose in two part at 34.0 and 35.0 
nm 
\ 
raBLe [X.—MATERIAI Mut SUI \ 
r 
— aboratory a 
\ B ¢ D I H I 
Tubes filled cold 51.8 U oL.0 0.5 U.S rl wt i D2. 
52.0 52 0 90.4 51.0 19.9 51.5 3 
On ice 2 hr. 50.5 1.09 51.2 50.3 50.8 7 D1. 4 D1 .4 52.0 
51.0 1.5 50.4 51.0 51.2 §1.5 52.5 
Chilled 24 hr. 51.0 53.0 51.1 50.4 0.1 50.8 ol.4 51.5 62.0 |, fart 
= : —m & om é - oe # eo & e tar 
10 a3 ; 50.5 49.9 1.1 1.5 2.5 dl ton 
de } ' 
aan ma les, th 
o) ) 
‘ es ~< . ~ ° I ethod 
Chilled 48 hr 5 2.0 1.0 0.2 {) 51.0 51.1 1.5 1.5 It leav 
= - - - i Cs 
1.0 2 () 0.1 51.3 1.4 ; es. 
wd o nd —- . . , - main 
Chilled 72 hr. WO yl. Hd 20.4 a} o.4 0.0 1.4 2.0 ots 
SDR 52.0 50.3 8 ) 4 51.5 51.5 = 4 = 
Congealing point 10.0 11.0 10.5 1» 343 17.0 29 5 and wa 
ongealing pou t , : - ; - main ot incl 
10.0 10.0 10.0 4 ) Hs 17.9 38.9 
onsequ 
. : : ~ | it 1s ime 
* Column split in sections. Reading last section to rise 
“ . lore CY 
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factor of } onal judgment by plotting the tin 
i temperature during the cooling of the test sam 
s, the 1 Its appearing in Figs. 1 to 7 Chi 
thod of recording has interesting possibilities 
t leaves little doubt as to ‘‘the high t temperatur 
lining constant for a short time” and in addition 
istrates the varying behavior of the different fats 
id waxes under this test While this method wa 
Mt includec tl nal plan of investigation and 
sequently i ipported by cooperative trials, 
included in this report as a possible stimulus t« 
or i g study of this point 


remy 
. 
} 
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Comment.—-Although this project was not de 


signed to include factors beyond the preparatory 
time and temperature conditions for Class II melt- 
ing-point determinations, the numerous instances of 
apparently undue variation in results caused con- 
sideration to be given to the latter steps of the 
method 

here seems to be considerable confusion as to the 

eaning of the term ‘‘melting point In the case 
of fats containing a mixture of components there 
may be several degrees’ difference between the be 
ginning of melting and the final point of complete 
fluidity and transparency 

rhere have been many methods devised for deter- 
mining such melting points, indicating by their very 
multiplicity the uncertainty which surrounds this 
property In any method such as that of the 
U.S. P. XII, where any external influence other than 
temperature affects the results, the reading is taken 
at a poimt which indicates a certain marked degree of 
softening or, at the most, a liquefaction of the lower 
melting fractions. On the other hand, any method 
which calls for a total melt as the end point is de 
fining melting point as the upper end of the range. 
It would seem that a definition of just what property 


is being measured could lead to substantial improve 
ment. One authority in this field (5) recognizes 
three descriptive terms, melting point, softening 


point and slipping point 

In a sense’ U. S. P. XII does define the property 
and the conditions, but under these conditions the 
melting point is more truly a softening point and 
the capillary tube method is subject to varying inter- 
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pretation in numerous instances, as shown in these 
tables. The standard for a softening or slipping 
point is bound to be somewhat arbitrary, depending 


CONCLUSIONS 


l. These conditions of time and tem 
perature specified in U. S. P. XII for the 
preparation of melting-point samples were 
found satisfactory for lard, wool fat, bees 


wax, spermaceti and mutton suet. 


2. These conditions were found unsatis 
factory for cocoa butter, and further study 
is indicated. 

3 in the melting 


general, charging 


point tubes with fats and waxes at room 
temperature was not a good procedure. 
+. Congealing temperatures were not 


generally as satisfactory as melting points as 
control standards. There was a 
parallel between these two characteristics 
with regard to concordance of determina- 
tions between laboratories. 


close 


Notes on Mexican Drugs, Plants, and Foods. 


JOURNAL OF THE AMERICAN PHARMACEUTICAL ASSOCIATION 


upon the method of determination specified, but a 
method even though giving arbitrary but mor: con 
stant results between laboratories would be helpful 


AND SUMMARY 


>». A suggestion that time and tempera- 
ture curves be plotted for greater accuracy jn 
congealing temperature determination js jn- 
cluded. 

6. Some uncertainties related to the 


melting of Class II materials are discussed. 
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Ill. Ahuauheli, 


the Mexican Caviar 


By Marcel Bachstez and Altagracia Aragon* 


Prior to the conquest of Mexico, the 
natives were limited to a rather narrow 
selection of Animal foods were es 
pecially limited since neither cattle, goats, 
nor sheep were known to them. Horses 
were unknown until Cortes invaded the 
continent. Life was maintained essentially 
by vegetables, corn, fish, and poultry, all of 
which seem to have been abundant. 

Insects furnished a limited amount of 
food among which were certain items con 
sidered as delicacies. Among these was the 
“Ahuauhtli of Texcoco,’’ which consists of 
the eggs of the ‘‘Axayacatl a fly-like 
insect), Arizousacorixa azteca Jacz, Arizousa 
corixa texcocana Jacz, and Corisella 


foods 


mer 


cenaria Say. The name of the eggs is 
derived from the Nahuatl tongue, Atl 


huauth, Atl = water and huautli = seed (1). 

Until the outbreak of the present war, the 
dead flies, known as ‘‘Axaydacatl,’’ were ex 
ported in carload quantities to Holland and 
from there to Germany, supposedly for us¢ 
in canary bird food. A Dutch company in 
existence in Mexico City until about 1935S 
purchased these flies from the natives of 
Texcoco, who brought them to the city in 


* Quimica Covyoacan, S. A Covyoacan, D. F. Mexico 


bags, obtaining as much 
five per kilo, then equivalent to about six- 
teen [ 

At the beginning of the rainy season, the 
flies deposit their eggs in large quantities on 
the surface of the stagnant alkaline waters of 
lexcoco Lake and on the reeds growing in 
the lake [These eggs are collected by the 
natives during the lasting 
from June until October, and are brought to 
the market to be sold Che eggs are white, 
about 0.5 to 1.0 mm. in diameter (Figs. 


is one peso twenty 


S. cents per pound 


LSoTl 


entire sé 


| and and are generally contaminated 
with particles of the reeds which adhere to 
them 

The Ahuauhtli have been used as a food 


for many centuries, their use probably 
originating long before the conquest of 
Hernan Cortes. The various foodstuffs used 
by the natives are described by Sahagun (2 
1499-1590), the famous historian and 
possibly the only one who understood the 
Nahuatl and other native languages in his 
remarkable codex, ‘‘Historia de las cosas de 
la Nueva | spana He states that 
at the court of the 
well as of those Aztec kings that preceded 
him prior to the tenth century, the 


“Ahuauhth 


1) ¢ 
most 


Emperor Moctezuma as | 
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the ceremony dedicated to the god Xiuhte 
cutli. They were considered a delicacy and 
were brought into Tenochtitlan by fast 
native runners from Texcoco so that the 
emperor would have them fresh for break 
fast. Sahagun calls them ‘‘Aoauhtli’’ or 
“Ahuauhtlh’’ and states that the common 
name used by the people was ‘‘aguaucle’’ 


which meant ‘‘seeds of the water.’’ He 
states further that they were eggs deposited 
by flies on the surface of stagnant waters in 
infinite numbers, and were still being sold in 
the market place of Texcoco and other 
neighboring villages. 





Most of the subsequent historians ob 
tained their information from Sahagun, add 
ing thereto their own observations gathered 


from native folklore. Thus Dr. Francisco 
Hernandez (3 1649) and Francisco Clavi 
jero (4) (17SO), refer to them as food stating 


that the conquerors called them ‘‘the 
Mexican caviar,’ and Prescott (5), repeat 
ing Bernal Diaz del Castillo (6), the notable 
eyewitness of the conquest, states that they 
were usually eaten prepared with fowl eggs 
in the form of an omelette, remarking, how 
ever, that the conquistadores did not like 
them too well. Leon Coindet (7) (1867), 
speaking from the medical viewpoint, men 
tions the savoriness of these insect eggs. 
Today they may still be found on sale in the 
markets of the old town of Texcoco as well 
as at Los Reyes, a village bordering upon the 
lake, and at the La Merced and San Juan 
markets in Mexico City. Many of the 
typical Mexican restaurants serve them as a 
delicacy in much the same manner as they 
serve Magyue castus worms. The flavor 
is quite similar to that of crab or caviar. 
We’ have been able to find but one paper 
in the scientific literature by Ancona (8), 
who gives a detailed account of the insect 
“Axayacatl’’ that lays the ‘‘Ahuauhtli,’’ but 
were unable to find anything concerning the 


chemical composition of the eggs. It was 
therefore thought to be of considerable 
interest to investigate them chemically. 


EXPERIMENTAL 


The eggs were cleaned for analysis by removing 
the vegetable matter adhering to them. All deter- 
minations were run on the air-dried material, and the 
methods specified in the A. O. A. C. Methods of 
Analysis (9) were generally used. The ash obtained 
upon incineration of the eggs was analyzed for cal- 
cium, iron, potash, and sodium. The calcium was 
determined as oxalate and the iron was determined 
colorimetrically according to the method described 
by Elvehjem (10 The fat contains cholesterol as 





Fig. 2—One Ahuauhtli Egg (Stained with Car- 
mine Scale—-0.1 Mm 


indicated by positive Salkowski (11) and Lieber- 
mann—Burchard reactions. 

Che eggs were digested with potassium hydroxide 
olution, which mixture upon distillation produced 
volatile bases possessing a caviar-like odor. The 
distillate was titrated and the N-value subtracted 
from the protein determination according to Kjel- 
dahl. A phospholipid was isolated by extraction, 
which is soluble in ordinary solvents but is precipi- 
tated by acetone, and is probably lecithin. The 
lecithin was also calculated from the phosphorous 
content Results are given in Table I. 


ABLE | 
Moisture (at 100° C.) 9.3% 
Ash 6.3% 
Calcium 0 33% 
Iron ; - . 0.20% 
Fat F 5.7% 
Protein ..77.0% 
Lecithin 17.4% 
Phosphorus 0.73% 


For the characterization of the protein, 3 Gm. of 
the eggs was hydrolyzed with hydrochloric acid 
12 The content of acid-insoluble nitrogen was 
0.4%. The hydrolytic solution was repeatedly 
evaporated with water under a vacuum and finally 
brought to dryness. The residue gave the following 
reactions (13) 
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Biuret weakly positive (histidine and peptones Rosenheim, Adamkiewicz negative (no trypt 
Millon: negative (no tyrosine) phan polyet! 
Knoop: positive (histidine) Sakaguchi: positive (arginine glyc 
Pauly: positive (histidine) Che fractional portions obtained by the hydrolysis Polyet 
HS: weakly positive (cystine are therefore principally histidine and arginine. © glyce 
Polyet 
SUMMARY AND CONCLUSIONS glyc 
l. The “‘Ahuauhtli’’ eggs of the insect 4. Upon hydrolysis the protein gave 
“Axayacatl’”’ have been studied and their principally histidine and arginin« The L. 
; o,° . . , } 
chemical composition determined by the ex . The “Ahnauhtli” have a food valye| 
: F : . ‘ cantly 
periments herein reported. because of their high protein content. rhe 
2. The results show: water 9.3); ash o. They may be an economical source of | glycols 
6.5%, with calcrum 0.53%, iron 0.20%; histidine and arginine and it is recom. vived§ 
fat 5.7%; protein 77.0% and _ lecithin mended that the commercial pe ssibility by i ° 
7 ( Peae » Sen . - gy OD 
174°. further investigated. gestion 
Subs 
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The Subacute Toxicity and Irritation of Polyethylene Glycols of ‘a 
Pa P » — , ] a9 : F ; 4 + vurth 
Approximate Molecular Weights of 200, 300, and 400 en! 
i To 
alway 
. , . . . > : f th 
By Henry FP. Smyth, Jr., Charles P. Carpenter, and C. Boyd Shaffer A 
, j , : Is 20 
yet! 
Polyethylene glycols are being considered commercially available mixtures, each repre-| One, t 
as solvents, hygroscopic agents, vehicles, senting compounds within a band of molec-| ped 
. . . . . ‘ I tho 
and thickening agents in a number of prep- ular weights, the average of which is used] ere n, 
arations intended for application upon the’ in characterizing the compound. They are] 300 r 
human dermis, and are being introduced — viscous light-colored fluids with high boiling} ad ex 
prudently into commerce. It is recognized points, and are completely soluble in water.| ™ = 
> , a irinki 
that ethylene and diethylene glycols manifest They also dissolve in aliphatic ketones, aleo-| gowe, 
a high degree of cumulative action upon the hols, and esters, in glycol ethers and aro-| genera 
kidney when they reach the circulation (1). matic hydrocarbons. wali 
Some of us (2) have shown that polyethylene — 
. : : 10Sa gt 
glycols of high molecular weight do not EXPERIMENTAL Gm. /} 
share this objectionable property. In the bo 100, e« 
. F ° c y Sing ost ( the 
series between these extremes there are Single Dose Oral Toxicity.—Single d Mf the} day 
aie semnwnt = undiluted materials were administered by stomac Sing 
availa le several products about whose tox tube to male albino Wistar strain rats weighing 90 to] glycol 
icity nothing has yet been published. 120Gm. Male albino rabbits, of approximately 25] using ; 
Polyethylene glycols 200, 300, and 400 are Kg. weight, similarly received doses of 50°, aqueous Drug . 
: ; solutions Survivors were observed for fourteet| ticag] ¢, 
days. Median lethal doses (LDs9's) were calculated] mate}, 
* Received Dec. 7, 1944, from the Mellon Institute for by the method of Bli }) and are listed below to from 1 
Industrial Research, Pittsburgh, Pa gether with the usual fiducial limit =1.96 X the] 490 ap 
t With the assistance of other members of the Multiple standard deviation), in terms of Gm. of poly glycol Sub 


Industrial Fellowship on Chemical Hygiene per Kg body we ight polygl 
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. trypt Rat Rabbit applied to the clipped abdomen of 6 albino rabbits 
Polyethyl five days a week for eighteen weeks. The doses 
glycol 200 «28.9 (25.7-82.5 19.9 (17.0-23.4 were rubbed into the skin by gentle inunction before 
ydrolys;j Polyethylen« the animals were released No animals died, none 
ine glycol 300 51.7 (28.4-35.5 20.7 (18.9-22. 7 failed to gain weight regularly, and there developed 
Polyethylene no micropathology in adrenal, kidney, liver, spleen, 
glycol 40 2.8 (28.8-37.4) 26.8 (24.3-29.6 or testis. The skin at the site of inunction remained 
normal throughout the experiment. Blood urea 
: nitrogen and serum icterus remained normal 
 - rhe LDs» values for rats are not significantly differ Irritation.—The three polyglycols were applied to . 
ot. but that for rabbits receiving PEG 400 is signifi the clipped abdomens of 6 albino rabbits in the test 
L valu untly greater than for the other two glycols this laboratory standardized for evaulating certain 
The majority of the animals receiving doses of th insect repellents. Rabbits were first selected which 
urce dycols either died within twenty-four hours or sut showed a maximum reaction to a particular chemical 
seta vived and gained weight normally during the four compound used as a reference standard. They were 
— ten-day observation period lhe only gross pathol immobilized on their backs and marked areas on the 
lity be ey observed in those killed by the glycols was con abdomen were kept moist with the test material for 
ection of the digestive tract four hours. None of the polyglycols produced any 
* Subacute Oral Toxicity.—-Each of the three poly congestion or any other sign of irritation during the 
lycols was administered to 5 male albino rats in test or twenty-four hours later. Experience has 
drinking water in concentrations of 16, 4, 1, 0.25, demonstrated that a slightly greater irritation can 
a nd 0.06 Gm. per 100 ml., with 10 rats receiving pur be tolerated in a preparation intended for applica 
a ' eater to ve as control animal These solution tion to the human cutis \ further substantiation 
ies the sole source of water for ninety day Ch of their blandness upon the rabbit abdomen exists in 
point « swverage dosag Gm. per Kg. per day were calcu the ninety-day inunction application already de 
; d following daily measurement of the volum« scribed. No irritation was found from the poly- 
1933 Ink \ 14 , 1] I rat glycols 
+. Chem The animals were weighed each week Afters In contact with the rabbit conjunctiva, averaging 
out cighty davs on the regimen blood counts wert the results with at least 5 animals, a 20% solution 
soalies ed on those drinking 4‘ olutions, the urin of polyethylene glycol 200 in isotonic saline was 
cial Soll on ps was subjected to routine analytical pro lightly less irritating than a 10°% solution of glycerin 
Ph ure yxalic acid in the urine was sought particu U.S. P. in saline, 20° polyethylene glycol 300 was 
wiv, and tl o tration of urea nitrogen in th slightly more irritating, and polyethylene glycol 400 
lethod od ' timated Histopathological studi: was equally irritating as the glycerin rhe differ- 
| ere performed upon adrenal, small intestine, kid- ences were slight 
y_ liver, sple ind testi Che polyglycols were added undiluted to the rab- 
: ybnormalit volut of fluid drunk, bit eye for the purpose of producing corneal necrosis, 
vth havior. blood count, blood and urine to be detected eighteen, to twenty-four hours later 
. try, or micropathology were found in any rat by fluorescein staining; the usual practice in this 
iming 4 olutio is the sole source of water laboratory with all new products tested. The reac 
dosag of polvethylene glycols 200, 300, and tions wert quantitatively simifar to those with liquid 
ived bv tl rats were respectively 4.8. § 1. petroleum U.S. P., in that each polyglycol caused a 
gC Kg lav, or approximately one-sixth trace of diffuse necrosis in one or two eyes of five 
. j ' lav for ninety dav tested. No necrosis was produced by 15°) aqueous 
ot Rats receiving 1¢ Jlutio drank fro: mT olution Such diffuse necrosis heals rapidly, and 
three-fourths as much fluid as did th would probably be detected in the human eye only as 
trol rats and their growth was quite irregular bu a brief smarting similar to that caused by soap 
wavs significantly | than normal Cwo-third Che three polyglycols were applied in the patch 
} ra d_ those 1 iving polyethylene gly test upon the backs of 28 male college students. 
oy davs and those drinking They remained on the students’ backs seven days, 
lvethvlene glycol 4 , shty to eighty-four day ind after a ten-day period they were reapplied for 
repre two, and two rats on the three fluids, resps two days. On this limited group of subjects poly 
an tively irvived the full ninety days The organ ethylene glycol 400 was equivalent to cocoa butter 
meat f those surviving polvethvlene glycols 200 and 400 1°) of subjects gave definite erythema), polyethyl 
S used na { rviving polvethvlene glycol ene glycol 300 to lanolin (9°; definite erythema), and 
ev are 1) revealed marked cloudy swelling of the liver polyethylene glycol 200 somewhat more irritating 
boiling} and ex ive dilation of kidney glomeruli, probably 22% definite erythema 
water not du to low water intake Che rat dying alter 
irinking this concentratio of the polyglycol 
3, ale howed, 1 uddition to the effects, nuclear de DISCUSSION 
d ar generation of the convoluted kidney tubul No 
lic acid was found in the urine and no crystals of When the results related in the present 
man canunte were present & the kidneys. The communication are combined with those of 
m./Ks “dl oof p re + ol z Aentie “0h. am monte our paper (2 upon similar compounds of 
100, equiva to one-third to two-thirds LD.» per bigher molecular weight and an earlier con- 
of the} day tribution (5) upon glycol derivatives it is 
oye, | Single Skin Absorption. The undiluted poly seen that there is a rather uniform decrease 
tely 25 —_ seennntion oft thes dell t wT aes foe “iq i single dose oral toxicity as the molecular 
quees Drug Ad indetration 4 : Phi larg st dosage pra weight is increased in the series of poly- 
rte tical to apply was 20 ml./Kg., in this case approxt ethylene glycols Our last article (2) failed 
-—_ mately the oral LD» for the species. Norabbit died — to mention that ‘““Carbowax’’ compound 1500 
t! hry ee tae a seer ne sly’ i is. actually a mixture in approximately equal 
yglyco Subacute Toxicity by Skin Absorption. The three Proportions of polyethylene glycol 300 and 
polyglycols in dosages of 2 ml./Kg./day were each ‘“‘Carbowax’’ compound 1540. Its oral LD» 
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for rats (44.2 Gm./Kg.) is, as would be ex 
pected, nudway between those of its com 
ponents (31.7 and 51.3 Gm./Kg. 

When the toxicity of repeated oral doses is 
considered the series of glycols appears to be 
less uniform. Ethylene and diethylene gly- 
cols manifest a high degree of cumulative 
action. Polyethylene glycols with average 
molecular weights of 200 to 400 did not in 
jure rats at a dosage level of approximately 5 
Gm./Kg./day for 90 days. 1 he similar safe 
rat dosage of ‘“‘Carbowax’’ compound 1500 
was 1.5 Gm./Kg./day, and of “Carbowax”’ 
compound 4000 0.04 Gm./Kg./day 
The reasons for the cumulative action of the 
higher molecular weight compounds in the 
series are not now known, but work now in 
progress may elucidate the matter. 

None of the compounds with 
molecular weights of 200 or more injured 
rabbits through skin penetration over a 
ninety-day period and the irritating proper 


ties are negligible 
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SUMMARY 


Commercial products known 
ethylene glycols 200, 300, and 400 were 
found to have a low order of single dose oral 
toxicity to rats and rabbits. Their subacute 
toxicity studied over a ninety-day period jp 
rats by mouth and rabbits by inunction was 
also of a low order. The irritation of these 
chemicals is not greater than that of ma- 
terials commonly applied to the human skin. 
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Cascara Sagrada Berries, an Adulterant of Buckthorn Berries, 


mM. 2. 


VII* 


By Clare Olin Ewing’ and Albin Stitt? 


Buckthorn berries, N. F., of the 
lesser members of the group of official laxa 
tives and cathartics that owe their efficacy to 
anthraquinone compounds of  glycosidal 
character. They are obtained from a shrub, 
Rhamnus cathartica L., indigenous to North 
ern Africa and Central Asia but widely 
distributed in Europe and locally in the 
Eastern United St Before the war com 
mercial supplies were imported largely from 
Hungary. With the of supplies 
from this source, it to seek 
domestic supplies 

Whether by reason of inexperience in col 
lecting or by intention, some spurious buck 
thorn berries have appeared on the market 
We have been obliged to reject several ship 
ments and to purchase samples that con 
sisted largely of the dried ripe fruit of 
Rhamnus Purshiana de Candolle. Indenti 
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pt ol 


fication was confirmed by comparison with 
specimens in the herbarium of the Arnold 
Arboretum of Harvard University. Macro 


scopically they bear a strong resemblance to 
the official berries, although they are slightly 
larger. They can be distinguished readily by 
reason of h iving only two to three flattened 
seedlike nutlets, whereas the official berries 


poly- | 


raBLe I PRINCIPAL DISTINGUISHING CHARACTER 
ISTICS BETWEEN BUCKTHORN AND CASCARA BERRIES 
R nus purshiane 
Diameter of t-8 6-10 
dried fruit 
mit 
Number of } 2-3 
nutlet 
rransverse di 2 t-5 
imme eT ) 
nutlet, mn 
Color of nut Dark brown Light to mediur 
let brown 
Shape of nu rriangular, con Slightly flat- 
let vex, com tened, convex 
pressed broadly oval 
Hilut Tiny, incon- Large, conspict- 
spicuous, dull ous, glabrous 
lighter colored 
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possess three or four smaller compressed 
pos: 


ones. The characteristics listed in Table | 


which will enable one to distinguish readily 
between the two nutlets are illustrated in 
Fig. 1 through the courtesy of our colleague, 
Mr. E. F. Tile. 
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Fig. 1.—A. Nutlet of Cascara Sagrada (5X); B. 
Nutlet of Buckthorn Berries (5> a 
ippearance, 


Macroscopic 
[ransverse cross section, 
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Emodin Test.—Five grams of the spurious 
berries was boiled with 50 cc. of a 1 per cent 
KOH solution, cooled, filtered and acidified 
with dilute HCl. Ten cubic centimeters 
was extracted by shaking with 10 cc. of 
ether. The ether was decanted and shaken 
with 5cc. of 10 percent NH,OH. The am- 
moniacal solution gave a reading of 1 Red 
on a Lovibond Tintometer. Authentic 
official buckthorn berries similarly treated 
gave a Lovibond reading of 12 Red. This 
shows that the spurious drug has less than 
one-tenth of the anthraquinone derivative 
content of the official buckthorn berries. 

Although Zérnig (1) in 1909 included 
cascara berries in a list of adulterants of 
buckthorn berries, we have been unable to 
find them recorded in American texts or 
handbooks. Apparently they have not 
hitherto appeared on the American market as 
an adulterant of buckthorn berries. Inas- 
much as Rhamnus purshiana is indigenous to 
the Washington-Oregon-British Columbia 
area of North America and is the basis for a 
thriving cascara bark industry, it is not sur- 
prising to find these berries appearing on the 
market. It is somewhat surprising that the 
berries showed so little active principle. 
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Book Reviews 


weant Chemistry, th 1 ppl ilions t Pharma 
ind Medicine, by EvpIn V. LYN Lea & 
Febiger, Philadelphia, 1945. 355 pp Price, 
$4.50 

The author has planned a ‘“‘texbook in organk 


hemistry that would also 
pharmaceutical applications 
the basic reaction 


the medical and 
that would review 
and apply them to the 
ised in medicine and pharmacy.”’ 
Throughout the book a proper emphasis has been 
placed on nomenclature and 


give 


ubstances 


isomerism Che ma 
terial is presented in a logical manner and is properly 
ganized Among the subjects which are especially 
well presented is the chemistry of the olefines and 
iliphatic amines: Study of the subject matter, pre 
ented in forty-four chapters, is facYitated by care 
fully chosen questions at the end of each chapter 
The thorough index should prove useful for ref 
erence to medicinal agents 
Various statements appear which might be con 
lusing Or are erroneou 


speciic organ 


Che following were chosen 


is especially misleading Alkali bisulfites give 
crystalline compounds with alkyl methyl ketone 
but not with the alkyl alkyl variety”’ (p. 81). In 


reference to the reduction of aromatic nitro groups, 
the statement is made that “It is even possible to 
accomplish it with ordinary hydrogen at high tem- 
perature in the presence of metallic catalysts” (p. 
195); although it is frequently necessary to dissipate 
the heat of the generally exothermic reaction. It 
is regrettable that the author did not choose the 
more practical method for the synthesis of sulfanil- 
amide (p. 201) which involves the ammonolysis of 
p-acetaminobenzenesulfonyl chloride and_ subse- 
quent hydrolysis of the acetyl group. 

he text would be improved by the inclusion of 
more illustrative formulas and equations and by an 
elaboration in accordance with modern concepts of 
those sections dealing with the structure of benzene, 
valence, geometrical and optical isomerism. 

It is the reviewer’s opinion that the descriptions 
of medicinal products are comprehensive and com- 
mendable, but the inadequate space allotted to their 
chemistry will make the use of this book as a text 
of limited value in a first course in organic chem- 
istry and the elementary treatment of medicinal 
products, unsatisfactory for more advanced students 
of organic chemistry.—-GEoRGE P. HAGER 





176 JOURNAL OF THE AMERICAN PHARMACEUTICAL ASSOCIATION LIBRAR) 


) > 


rinciple and Processes of Pharmac y, viding a broad but somewhat elementary review of 
by Henry M. BuRLAGE, EpiTror, JosEPpH B the entire field keeping the novice in mind 
BurRT, CHARLES O. LER, and L. Warr RISING In general this small outline fulfills its promis, 
McGraw-Hill Book Company, New York, 1944 It is the reviewer's opinion, however, tha 


Fundamental | 





t the un 












ix + 615 pp., illustrated Price, $4.50 fied viewpoint of a single author could better pre- 

[he authors have written a clear, concise text on Sent such a vast subject on an elementary level 
the material generally presented in beginning Phe “Outline of Amino Acids and Proteins” js g 
pharmacy courses. It is probably the best presen composite work written by thirteen authors under a 
tation of this subject matter that has yet been pub single editorship Each author is a recognized 
lished authority in his own field 

rhe first six chapters which deal with the history, As would be expected from a book of this char 
ethics, curriculum, opportunities, and literature of acter, some of the chapters are superbly written 
pharmacy, give an excellent over-all picture of the while others leav onsiderable room for improve 
profession No attempt is made to cover up the ment For example in the chapter o1 Methods of 
known weaknesses, but instead they are pointed out Analysis” written by David M. Greenberg, the 
Chis type of approach should be of great help and small section which deals with the olubility 
interest to beginning students The section on product constant method of protein analysis de. 
Pharmacy in the United States”’ is one of the high veloped by Bergman and co-workers, the descrip- 
spots in these first chapter The table on De tion 1s so cursory that a casual reader would learn 
velopment of Pharmacy in the United States, 1881 little from it Yet in the same chapter, detailed 
1915, is worthy of close scrutiny by both student methods given for the determination of some of 
and instructor the in amino aci 

Beginning with Chapter 7 and continuing through In view of the immer interest in immunity 
Chapter 19, the material covered is essentially the reactions at present, Dr. Heidelberger ipter on 
same as now presented in other introductory phar immunity reactions is disappointingly ort 
macy texts However, the information given i Che reviewer believ t the tion on the rok 
more complete and direct than in earlier references of the amino acids i letoxicatio v Professor 

rhe chapter on metrology is to this reviewer's Quick is quite inspiring because tl viewpoint has 
mind too detailed and lengthy Much of the dis been expanded over 1 more narrow concept of 
cussion of the systen of weights and measurt detoxicati at \ I da in texts o 
could better be taken up in pharmaceutical calcula biological ¢ istry I tio on intermediate 
tions rhe same is true of the material written on metaboli of protei i imino acids by Dr 
the analytical balan It is admirably done, but Cahill are ¢ mplary for tl author treatment of 





should be given in Quantitative Analysi controversial and mpl issut MELVIN W 


Some of the top uch as refraction, optical GREE? Vol. 





rotation, and measuret nt Of Surface tension art 
probably bevond the onception of the iveragt td . r ‘ y M. 1 
freshmar Perha i posure to the t will ANS , | lr Epsa Vol e | Aca 
aid tl in th ) letailed study they will mak« Pre New York { : ly 5x2 
of these pre ot r course The i e state em Price $5.5 
ment to a | I ipplies to the discussion of 
bH } ‘ f ‘ ere: | sO iny phas¢ t ) ir t pon pro 
i i 1soto ia ) g later Chapter ¢ ' ' 
‘ . , e1 ‘ ry i pa lew year ive seen 
Phere is so I tion W one author present nets : ’ 
1: .-3 great mia hiel | keep ul 
a Slightly differ i ta subject covered irl - 
: : vit i " regular wel ) t 
in the MOOK ya 1utnor};r Chi t of su . j 
VIEW ( tin Dp 
cient importat t le act fro the over-all S , ; . : ; = 
DY i i t t \ il Rk of Bio 
cellence of t re tert ; , 
Chapt J | tur Product 1 chemustry . I asiona i Ww 
i< rut od i | ‘) | ‘ 
Ph : ” 4 rol fortunately, we a ) ina il ‘‘Advances 
arinas 1 put ( to i 
in Prote ( | rv tively 
this book 2) of the teatur irried out up to rl be n : 
this point is tha pa t ache t briefly “e . 
‘ : VIEW 
in the chapt I oO to go » tl 
pharmaceutical tration and lrug ‘ Lipopt yi \Narga 
naturally bel ther cours« Chis last apt Stru ral Protet f Cell ind = x~ 
deviates from that policy and could easily have beet ra VY. SCHMACt a 
omitted some Contributior wt Lermimology to t study 
In conclusi vation should be mad t P y Henry P. 1 
If a separate cours to be given in this material rhe | ’ Alkali Earth Ca 
: : : : tio Darticuiart sle-tene Dentele by 
the text will admirably fit that purpos Che que Particularly Caiciu i i ims, DY 





tion arises: Should this materi 


other courses and not be taught separately Tom rhe Purification and Properti f Certain Pro = 
D. Row1 tein Hormones, by Bacon F. Chow 





Soybea Prot i H i t , by | 
Donal 5. Payne and | >. Stua | 
Nucleoprotei ry Jesse P. Greenstei 
Outline the Amur lewd nd lens, edited by The Proteins of Skeletal Musck ry | h 
MELVILLE SAHYUN Reinhold Publishing Con Bailey 
pany, New York, 1944. 251 pp l4¢ x 2 m In general, the quality of the individual reviews 1s 
Price $4.00 of the highest. Sor eV of the completeness 
A number of comprehensive and detailed account of the literature coverage is gained fro the 
of the chemistry of amino acids and proteins hav: that nearly o1 thousand different author 
been written during recent years In addition, a represented in the bibliography Careful ¢ 
number of reviews are available on an annual basi has kept the overlapping of information at a mim 
However, all of these treatis« uffer from too much mun Che paper quality is very poor, unfortunately 
detail for the student who has little or no back but is at present unavoidabl 
ground in this very complex field. The text that is It is to be hoped that this project will be con 
reviewed here was written to fill in this void by pro tinued MELVIN W. GREI 








